Axonal integrity in the absence of functional peroxisomes from projection neurons and astrocytes.
Ablation of functional peroxisomes from all neural cells in Nestin-Pex5 knockout mice caused remarkable neurological abnormalities including motoric and cognitive malfunctioning accompanied by demyelination, axonal degeneration, and gliosis. An oligodendrocyte selective Cnp-Pex5 knockout mouse model shows a similar pathology, but with later onset and slower progression. Until now, the link between these neurological anomalies and the known metabolic alterations, namely the accumulation of very long-chain fatty acids (VLCFA) and reduction of plasmalogens, has not been established. We now focused on the role of peroxisomes in neurons and astrocytes. A neuron-specific peroxisome knockout model, NEX-Pex5, showed neither microscopic nor metabolic abnormalities indicating that the lack of functional peroxisomes within neurons does not cause axonal damage. Axonal integrity and normal behavior was also preserved when peroxisomes were deleted from astrocytes in GFAP-Pex5(-/-) mice. Nevertheless, peroxisomal metabolites were dysregulated in brain including a marked accumulation of VLCFA and a slight reduction in plasmalogens. Interestingly, despite minor targeting of oligodendrocytes in GFAP-Pex5(-/-) mice, these metabolic perturbations were also present in isolated myelin indicating that peroxisomal metabolites are shuttled between different brain cell types. We conclude that absence of peroxisomal metabolism in neurons and astrocytes does not provoke the neurodegenerative phenotype observed after deleting peroxisomes from oligodendrocytes. Lack of peroxisomal metabolism in astrocytes causes increased VLCFA levels in myelin, but this has no major impact on neurological functioning.